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PURPOSE: To obtain a R-T-B permanent magnet ensuring excellent corrosion resistance 
expanding its application field. 

CONSTITUTION: A quadruple layer consisting of two double layers of Cu and Ni is 
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element T and rare earth elements R and B including yttrium. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The permanent magnet characterized by having the 4 multistory which used as the duplex 
the bilayer which becomes the front face of a R-T-B system permanent magnet alloy which uses the 
rare earth elements R and B containing the **** element T and an yttrium as a principal component 
from Cu layer and nickel layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is a permanent magnet which has the 4 multistory which used 
as the duplex the bilayer which becomes the front face of a R-T-B system permanent magnet alloy 
which uses the rare earth elements R and B containing the **** element T and an yttrium as a 
principal component from Cu layer and nickel layer, and relates to the corrosion resistance 
outstanding permanent magnet. 
[0002] 

[Description of the Prior Art] The R-T-B system permanent magnet is advantageous in respect of 
magnetic properties and cost, is used abundantly in the field of the electrical and electric equipment, 
and is going to be applied broadly increasingly. However, since it is inferior to corrosion resistance 
compared with a Sm-Co system magnet, it is easy to produce rust, and a R-T-B system permanent 
magnet may become the performance degradation of the device which incorporated the magnet by 
advance of rust, and the cause of contamination. Therefore, a certain surface treatment is required 
and surface treatment, such as bilayer plating, is carried out. For example, that to which what 
prepared the laminating of the base-metal layer by the noble-metals layer according [ that by which 
what formed nickel plating with nonelectrolytic plating preferably after substrate Cu plating prepared 
the double layer which consists of a Cu layer and a nickel-P layer in JP,64-42805,A with 
nonelectrolytic plating at JP,63-318719,A ] to the gaseous-phase forming-membranes method or the 
colloid method in JP, 1-1 39705, A, the gaseous-phase forming-membranes method, or the 
nonelectrolytic-plating method has a nickel-P alloy protective layer in the 2 phase laminating 
condition that P contents by the nonelectrolytic-plating method differ, in JP,3-3206,A is known. 
[0003] 

[Problem(s) to be Solved by the Invention] The corrosion resistance of the conventional invention 
was inadequate. The reason is as follows. The plating film has crystalline substance structure and the 
growth direction is a direction perpendicular to the front face of a permanent magnet object. For this 
reason, it has the pinhole attained to the base of the plating fihn, or the substrate layer of a permanent 
magnet object. Therefore, seemingly, even if plating stuck, there was a problem that the moisture 
which dissolved the corrosion matter invaded and rust arose by the pinhole attained to a base. 
Furthermore, by the conventional invention, the trouble referred to as depending on the bad 
manufacture approach also had productivity, such as nonelectrolytic plating, the gaseous-phase 
forming-membranes method, and the colloid method, as above-mentioned. The permanent magnet 
which has a protective coat preferably producible [ with electroplating ] from the point of industry 
nature has been demanded. Then, this invention aims at offering the R-T-B system permanent 
magnet which solved the aforementioned technical problem and was excellent in corrosion 
resistance. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, this invention 
person found out that the permanent magnet characterized by having the 4 multistory which used as 
the duplex the bilayer which becomes the front face of a R-T-B system permanent magnet alloy 
which uses the rare earth elements R and B containing the transition metal element T and an yttrium 
as a principal component from Cu layer and nickel layer was excellent in corrosion resistance. That 
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is, this invention is a permanent magnet which has the 4 multistory which considers Cu plating as 
substrate plating (first pass) at the R-T-B system permanent magnet which degreased and derusted, 
adds Cu plating layer (the third layer) which performs nickel plating (the second layer) next and 
interrupts a pinhole further, and consists of nickel plating (the fourth layer) of finishing. As the first 
pass, in order to improve plating adhesion with a magnet object, it is desirable to perform Cu plating. 
The pinhole which exists in the first pass is interrupted by covering the second layer. Moreover, in 
order to improve the homogeneity of plating thickness, it is desirable to perform Cu plating to the 
third layer. The metal texture of the second layer loses a continuity by the third-layer mediation, and 
the third layer will be interrupted even if a pinhole grows. In addition, by as [ this ], since Cu which 
is the third layer tends to generate copper rast etc., since it is not made to goods, it finishes by the 
foiuth layer. 
[0005] 

[Function] A permanent magnet like this invention intercepts the pinhole produced with Cu substrate 
plating with the second-layer nickel plating. Since the pinhole which links air and a material directly 
will be reduced if the pinhole which it camiot furthermore finish taking up with a double layer is 
intercepted with the third-layer Cu plating and it has nickel plating in the fourth layer, corrosion 
resistance becomes high. 
[0006] 

[Example] The ingot of a presentation of 14Nd-lDy-7B-78Fe was obtained by the atomic ratio by 
casting. Coarse grinding of this ingot was carried out with the stamp mill, alloy powder with an 
average grain size of 3.5 micrometers was cast by the ball mill all over the magnetic field, and the 
molding object was acquired. This molding object was quenched after 1 100 degrees C and 1-hour 
heating in flie argon ambient atmosphere, and the sintered compact was obtained. Two steps of heat 
treatments, 900 degrees C and 600 degrees C, were performed for the obtained sintered compact in 
the argon ambient atmosphere, and the permanent magnet was obtained. The 10xl0x20nim piece of 
a magnet was started firom this permanent magnet, and it considered as the permanent magnet object. 
The example of a comparison when galvanizing what carried out 4 multistory plating concerning this 
invention to this permanent magnet object, and the double layer which is the conventional example is 
given. 

[0007] The bath temperature at the time of plating made Cu plating 65 degrees C using electric Cu 
plating, using a copper sulfate bath as electric Cu plating liquid. The bath temperature at the time of 
plating made nickel plating 50 degrees C using electric nickel plating, using the mixed liquor of 
nickel-sulfate 300 g/1, nickel chloride 45 g/1, and way acid 45 g/1 as an electric nickel plating liquid 
presentation. Plating thickness created the 4 multistory Nd-Fe-B magnet of the 20 micrometers of the 
total thickness of 5 micrometers of first pass electrical-and-electric-equipment Cu plating, 5 
micrometers of second layer nickel plating, 5 micrometers of third layer Cu plating, and 5 
micrometers of fourth layer nickel plating, and the permanent magnet of the double layer of 5 
micrometers of first pass electrical-and-electric-equipment Cu plating, and 1 5 micrometers of the 
second layer of nickel plating. The metal texture of the cross section of the permanent magnet 
applied to this invention at drawing 1 and drawing 2 is shown. Drawing 1 is a 960 times as many 
optical microscope photograph as this, and drawing 2 is a 5000 times as many electron microscope 
photograph as this. It will be divided by the upper layer, even if it graduates with steps, and a 
columnar crystal organization also loses a continuity and the defect which is not desirable is made in 
respect of corrosion resistance, such as a pinhole, when the detailed irregularity of the sintered 
magnet of a substrate takes Cu-nickel-Cu-nickel and a 4 multistory configuration firom drawing 2 . 
Thus, the PCT trial (pre shear cooker test: 120 degrees C, two atmospheric pressures) and the salt 
spray test (35 degrees C, 5%NaCl) estimated corrosion resistance for the obtained permanent 
magnet. Evaluation was performed visually. The result is shown in Table 1. The time amount 
indicated in Table 1 is the time amoimt rusting was accepted to be. 
[Table 1] 

PCX A salt spray test 

The 4 multistory concerning this invention > 120h > 48h — 

'The double layer of the example of a 

comparison 120h 48h It turns out that the 
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R-T-B system permanent magnet with which the direction which gave 4 multistory from Table 1 
excelled [ trial / PCT ] the permanent magnet of a double layer in corrosion resistance also to any of 
a salt spray test is obtained. 
[0008] 

[Effect of the Invention] As stated above, the R-T-B system permanent magnet by this invention has 
the large place which contributes to expansion of an application with the outstanding corrosion 
resistance. 

[Translation done.] 
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